Recent effective-Lagrangian formulations of the U(1) axial anomaly are examined to determine their consistency and the extent to which the fundamental quantum-chromodynamics theory is replicated. One formulation is shown to possess the desired properties, and some difficulties with two other formulations are pointed out.
I. INTRODUCTION Here A, 'is the time component of the symmetry current 5", which is obtained from the gauge-invariant current A", by subtracting the QCD topological current density K~~. Thus one has 3", (x) =A", (x) -(-',)' i' N, IC;". A""(x), A = 1, . . . , 6 is the octet of color gluons, and E~» are its field strengths.
In order to reproduce correctly this aspect of the QCD theory in the effective-Lagrangian formulation, one is led in a natural way to introduce a phenomenological four-vector field K"(x) which plays the role of the topological current density Effective Lagrangians which obey the principles of current algebra and the PCAC (partial conservation of axial-vector current) condition" have had a long history of successful applications for lowenergy hadronic phenomena. Recent work of Witten' has made it possible to relate these previous effective-Lagrangian approaches to the fundamental quantum-chromodynamic (QCD) theory under the assumptions of color confinement and the 1/N expansion. However, the earlier effective Lagrangians" did not include effects of the U(l) axial anomaly, and hence the topological aspects of QCD were not treated in these effective-Lagrangian methods.
As one attempts to extend the effective-Lagrangian formulations so as to encompass the topological aspects of QCD one would like to preserve as much of the structure of the original Lagrangian as possible. In particular, the original theory allows for U (1) (1.4) , the quantization of the axial four-vector field K" is quite straightforward.
The canonical momenta II"corresponding to the four-vector K" is where q"-= (q, -q,)". Equation (2.13) exhibits explicitly the ghost pole of Kogut and Susskind. "
The divergence of Eq. (2.13) gives &aIB"ff"IB& =-c&aI G(x,)IB).
(2.14)
Thus C represents the strength of the coupling of the topological charge density to the mesic fields of G(x, ) in all mesic matrix elements. 
